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2 7'7-Tvi;4. 5giy7'fvj;Dfe^2/7^v^> 

ftv^^Sfc-eK^^r-wtja^UT, a^niRop c 
R&fTi/'. 7*—*^>^anfcu—tf-7t^(ci§3 

'■kTtmt^'hummzxm^ com^^ommtz^w v 

£#, z-n^mn.^-z %& 
z-<nmt 
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1 

\zfttfrf%fi ftft&onx 2 t>cd 

w-f %m i i5j;^2 co7 u 5'i 

ns ck ^ it/w zf y y-r -tf- v a it 

ji^Rfi6^:Sli^TS!i$tlT43 0. ^'^£< g&Ufffi 

4»&< £& 1 tsl . 10 

cOtgtfgX.U&Mft Lfc±fB?l'&?ftcC)^'7 l ci: < £ t>— 

tESXX-^ taStJVJTWWtlE®^©^Sfe** V>tt . 
»f-S-'fXS»J6t«ftSlg, ££#X^t:££:#fti 

[IS*3B2] iSXSIJ. #:tt«sfc#»J#4I:Wt*3 

n-5 tHKnfcSIl i5J:OC^2 
Ci3V^T^fr$n-SCi:^i|#gS:i-rsW^]l 1 itfBifc© 

[|f*3l3] Slt:frXT}lltLfc:/^d''TCDil-g-^ 20 
ii, fc^&0>£££$#t!:£-f-SSi* 

m i izmmvjrm, 

[ffit*314] 2mM<Z>7'7'fxtZ)M1klt%i&, 1 : 

o. 5T&zz<t$:!&m£-r%m7}<m3izmmco^ 0 
mmm 5 ] u^ig^, m* os#»?si9j w# 

&wmk&%im,-tz>mgi^Mr-&\zgim-tz>j:m£, 
mntm^-^izm^TmmMm^comm^ik^T 
sftnist. s^-r^scts^at-rsaji^i 30 

[i«5i<^6] sen- mizr-zm. 
TiSI!Esn3X@&#tr*«4S#£T*l9*:ig5fcB0tt 

CD^ffio 

[it *31 7 ] swjtxgAt, 5 g 

»»£»:£-*-* fcOT-a&^ISjRjg 6 itSB«c9;£-f£. 

[f**3|! 8 ] fefeXfl;^, SfcrH^^r—:? S-y□ "J V 

t& zLtT-mzn&mmfr^vmsmbcom'mzMi-D^ 
xmtfznz ztzwwLt-r&mjRm. 1 ~ 7 wu-rn^ 
tga«o^ffi. 40 

[8**319] i»JSX*S*P\ 3^7B©®/H|iprt(ci3Vi 
TUfTgnsW^rg 5 izmfficojj-m, 

im^m 10 ] m^xscdm/mikw, 

!t£ *3 £T £»*3l 9 iC|E«C0^ 

S. 

[I#*3lll] 

x&zzt&feWLtTzffi&mi oizmm^m. 

[§**ja 1 2 ] 3 0 ± 2 0 s± m© 

tf>^—JKtJ; 0fl?J5fc$n&£££!$Sfc£t'-58**31 1 
1 {CtBiKCO^Ffio 
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[8it*3ii 1 3 ] HT®fl®g*i¥^iag 2 0 ± 1 0 n mCD 
tf >*-;Kt «fc D M$tl5 Z.£.>£!&Wtt-TZ>mMm 1 
1 it gEft »;£}£. 

[«*JH 1 4 ] 20 0±5 Onm 

&J:Z£ft.m±.<D¥- iSj*£ 2 0 0 0 1 5 0 0 nm<£>B§Rft 

3CDV5-m 

[1**3115] 

SWtRtT* 1**511 itE*©;frffi. 

[If *311 6 ] /N'T 7' U y-f If — ’> 3 > 

KJ6CiO*fl9#«tOA-f 7'U -7 Fffctt3fc&*nfc£ 
g if #m tt^w 

*Jl l 5 itfE*®#®, 

[g**3gi7] n-^s>, Xi7'j'^> 

f7'/-MXD-, t+t’/-Mxn- 
i4'633i«n*i:i:&tt‘«fr*l**3Si 6 itEfSco# 
So 

[w*3s 18 ] w:tx@j&*, #-7 * b>&3 ta-rs 

fcsex®^^- Fic^DMf £n&£ ££#[t£-r&w 

*3i i 5 Sfcii l 6 lrlB«o^ffi„ 

CbS*is 19 ] mmnu-ifi. nmwm^=f-(r>m\zmv 
/z-v-'firji'&tzTmi inct^sttstttisi it 

[S&9i©ffMffl&Sii3il] 

[0 0 0 1] 

[sswojR-r^sfs^if] isw+tt^fe-r-s 

#tt. 

«»j:afxMa^fS{t3ifflgn-5» n 

WStftiH 1 ® It Hit* b iiHtm S f§ * ffi jft o a 09 (t, 

[0 0 0 2 ] 

S7«c»4)f^aT*S. S7c, MifiT'tt, 

Fllx. 

cr (rnu 77 

—M'7-3. 1 —>• U7^'>3» -€-coli 

46 l fcig^fHswattffltt. yji»nsn»thm &m 
m IK (4H 1 *) 

[0 0 0 3] DNA#'J 75—Ifli* 4*«*BBi&-r-Sfc 
tsbCDZfJ'fXL, UTCDEiaMcD 

DNASR (d AT P > d GT P, dTTP, dCT 
P) —^iSDNA^^li (t emp 1 a 

te DNA) (t LT> fWS^^LTt^i (d s 
DNA) &Ml&TZ> Z.iLtm^nx^^ a ttT, SS 
CO-eiStt^^X^IiLfc^ ^ FTi&5 R h o 

d a m i ne-dUTP (R h o - dUT P glDST) ^ 


50 



jDx.T43<i;, 

fcdsDNA^n^tmS (Voss, H. 

5. Meth. Mol, Cell Biol. , 3, 3 
0-3 4, 1 9 9 4) o 

[0004] pcrsh, m^2mmco^^-rr cm 1 

Xt'A'X. S277l'v) &m^Z>CDm\ 1*5 

£.Z$W>2 / >&l^0T ,, 7 

-r x?ap cR-y-'f uif^opc 

—*i|©DNA (s sDNA) tA@[bJ 

Msns. cwiptc, pcRfflffl-fc^'fi’ffl io 
i*f i xfcv>«^fcSH3ft*DNAiiMSia 
?!£:, P C R (a s y mm e t r i c P C R) 

tPf«. #»PCRl;i-3tfl^ftfcs sDNAtt, ■ 

ssbe^ij s ft jt-r a fc se> i- #«& t^wrr -1 *. 

[0 0 0 5] PCR&K&IAT, ig«£ft;td s dna 
© liilte, 3SH©#S4 1 ^^:li7'l^— 

AfrPgbtlBSi CT^tHiJsttc J: D SUES ft*. - 3 
utsuss n^ 7 ti®a«, jEttizmmtstiKL'&coMW 
DNAfcffiS^*. l^U PCR!c&lt£fM<l<IKJtS 
«, ffiS-r-5iaS*#TTCDSJKiaS. IP*>. dsDN 20 
As^c^nfcs s DNAic^srr-s 

s sDNA 

£±i$ixc mcy^-fTt/wvj ^d'x$-t±-sfc^ 

fcia«*Ttf*»ffla»a:S^A-'r^*oT, 

© p c Rfe-e«, 

X ckttXtrt£Xc& ofco 

[0 0 0 6 ] 

[*9W*#ftL.fc'3 it*SW«] *»93tt, JhliiibfcS 

fc^Sf ^iSiWttS. S 

Jt, *5fi9!©BiJ©B««. PCR?itCi3it§ii^fS$ 

£*»lc «3TC £ * £ ffiGW 

Sit. ^^©^©BWfct, '>&03E-Stt)^lT 

St, ^^©^©BWtt. 

7©#3S£t&tiiT$ *#ffi*«&?-« X i £ sso t-r 

s. st, ^^©s^sem. p 

u^ocxm $®#7©#ji5£:s- 
£ Stitt'-r-5 X i * 0 «J£f*. 

[0 0 0 7] 

iWia&Bte-t * it ©©#©& J; tftfsffl 3Kl J&J *589! 

i^T. '>t < i t» l 

T&&3I 1 £5,4:7/31 2 ©X97 V5HP£\ 

xxx, ^177-17 

$HPtt*2 77l-7DTJ:0 D, 

'>t < t fcSS 1 V’yd'T^-T«taj®Bltg^fI!1^7PlcJ: 
oiasnxos, seimi^xisii, 3127 ” 5 -tv 
ft* =k o {XA-r x ij xx -fef— -> 


( 3 ) #BS 2000-125900 

4 

a *i'i>Mx?s4> 

SM^Jc5 K 
ffi/jNffiwici5v vTi»wtsuer«is, w&©ate 
■© # £Pf PS^lt, © IS £> 77 £ tJS U t^tf-^WX—X 1C 
^Mf*X?i, y-r 

•tf—->3 >SJ^©RlSM*f# ; 5Xfl, vex, SJSffl 
UcOsLh±.ffl<0 CD*$jO*^^©®!^* OT©*, 
ft L-TW* ZL£&tt&£TZ&Stmm<Qi91BE.J& : £m 
iAt«««*©* ttn^srxfe*. 

[0 0 0 8] JSl©7"77X£4;£/fj§2© 

X5'd'X©®'&J±sm. ^*T&tA©T\ MfiiPCR 
^firftft*. #»PCR©m, PCRlCfttf** 

fcmm&mm-tz £ © -5 

t<X to foT, =f=»M©*fefC.fcn«, P C R ©i§ l Pi 

t/AX^S, 

[0 0 0 9] 

[589!®2fcii©J»ffi] 4c^^T^JS^tlS#jtef^PCR 
tt, ®2 ®774x®Mf 11 ©774 viD 
< iS^L-T-5 ii’felc, M 2 ©Xt-X 

tif®&s nx l-» S H i #*SS"C * 5 . X 

0SBl*±VS2®7 r 9'fvcD^*tt, lAXc< <hfe 1 0 
®ii*S®**, l»&#I^®TX’gKl®S^t/N 
V X 'J XV Xi~ X X 7 XTPMfiSgaxxS ®7A'$? S b 
©o Sit, HI tx^s^T*SSMK:«*>*#M»PCR® 
tt^gl©ck7tc, 3S2©X7d'x©ic* (aim 1 

loi^w^ficMix 5 ®©m 2 t*s srxa 
^JS©3S 1 

(i, #*f^P C R 1C43ItS/W XU y-f X'SJ^©l¥$0 

[0 0 10] #*f^PCRlCi;^iii|>IRi^-tl--l'^JUtt, 

l277-fx^m^tft<, %±\zMfr*n2>‘& 
&$*&*. tux 

#-5©X, ^2 X5-Y 

v©$S*:-5ffii|iSjA«trHtJS:a. SB2 xfcS^iS 
n^^cStt, PCRfcfttttfi+CfiVXglRftfrTllI 
au^sR^arositt^Bfc^fcxJViT. i 0 ni±©p 
CR^^7X#-5J:{c*6tbW{c^-m«<J;V^ 

40 T, HI®»2 7 r 54’?ffflHr, l^®i:I©g®« 

777fiXafetl«*-SaX. f^ 0 ^{xiiX-g>ST, gP 
•&, 312 PCRt4 

®7l, 3S2 coX^-fx© 
*Sc*«< ilP.teix#$nXc'iiCW-' : Hxfc'7fc lfia©^iWSK 
naxj;@i5:®p cR+f-7 9)vxw. 
l774vOT»$n5J:7t, |gSX-S.©*WSb 
I/V 0 l *' 6 . *)£]£> J; 3 lx. ^2 77-fvoititB^ 
ttStAieOfttroftltll #7«p C RIxfcv^-c 
iiipISJE^gSInW^ (X^h-) ! zm-t^^xczwt-^ 
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( 4 ) 

5 6 

ttp cR-y-f v)vmzBmTz>, ©-efctusj;^. -r >9-tsv- 

[ooii] m®m&<DPCRiMirn,&mfr&mtt -ftfsfiMituxit 7^u-/^i/>y, fry 

©S£«©^fc< t=fe-g|US, 3£*WK^®t^n-6^sS -/I'XbTvt ^+t'y-Kxn-, 

»-5-©ffitcjR«snfc**, cc tfsn*. 

T, iJiJS¥T£lS, [0 0 17] tu^ie^. 

TS®i)££fT'3 : fe©T£niS'. jgfi:»&?bT.fc<, y;|/ Sl^lelS, 7^-hW7 , 7l't^7^ 

*Tt!7'j-*«*«,, ^S+fUJffl7n—y- 

tf*-*. -r^-^-y-'f fp<-^, Mxmmmmtfw #s„ m-7* h>&mmiLmz><k? 

SJCfiWet^. 3&^©®/MjlB ; l*Ilc:i3 tezlOtX— F^H/LT^S^#!, leK-fSfHSiJ 

bT^fr$tiSTtled;D, aWfl^oStfsf^*©* 10 ©a9J££fr3©fc##ijT**. 


le43ftS g *&«/hjI»£, P C RSj£©f£ JHtosufc 
g © £ * T'« le $IJ7£T- C n le*f b T, 

2 *7cW5i®WF*J1fW5rr 51, 75 7 >'&m<V d: 5 
le, HllSi^H 1 © 3^7c69iegE&££^iij£:t l n£i:< JiSx. 

SWvfjllfS:® 

J&'TSte^fc-oTlS, /\py>-7>y^6CQ7 l e : £-iK#S 
iSfc DSIR/J'©^^®#' 5£cS T/N—5^ ■*• — £fclSh” 
>:fc—/l4e®T'C tfed;c>T#SC tfcT^S/F, b— 

bb>. 

[0 0 12] M)£lg©®/JTf.lf/F. ^j&^JSlCd; 

0 ®/£$ns X tie«t 0 , ^ 

^4# 6 ft S ©T. fi * © f£;s © HI®» X/h?J1 If [/jTT^le 
bTiEst^fiai?j:txm ti t— ^ ie#y& 

t«ui)S«T^5. 

[0 0 13] IS-^ttifi © Ef/rlSTl HI^T & 

sc tied; o, ^©^is^H^iSit^s/NtfcTiM^T 
#s= 

[00 14] 1 5 ± 5 Mm©fcT>* 

-/Hed; 0 Jgfigsns C t led; 0 , 4>i£©IliS'nfc«fil 

6 ©$JJa£T-'-^£»!i^& < ft S C t t^'T# S o 30 

[0 0 15] 0 0 150 nmSSd; 

Hi l fitt±© 5 l z ^)fi$ 2 0 0 0 + 5 0 0 nmraHSRffl^tg 
sre&S c t led; 0, 1IJ^M»F*ile{iS2p^nfc^Ite^ 
leMTS g E&&tt/F5i»£34*A< ®fT5 c t j4*T# 

S„ 

[0 0 16 ] *52gimS. «>jN©]Wj£«W|*i£ti]A 0 -r 

SlSIli:^©)!®]!®^, Rff^^fpflPltedSOiT 1 yt© 

(0* ©WttS^f *» 6fflte3nsffl*»*©J9«*it IStB 
ffi£itaibTil!j£bTtAS. fi£oT, i2©T , 7l'V 
£!SIi-rs«li|j# J p©flifilS, «»©iiH5ti$j&ie;fc^ 40 
Tv 15 !£-)£© tB* £ltj#-rS ck 5 fctll£*mT* S © 
?5W£b^. ZCD£5timmftT<Dtm'tLTlX> Wit 
St. ®M44&K, ffiifeSt, iStW-!t#iK-e©fflj6^ 
ifenso #ie, ^T'fitttjMtm^t/Httv sr$m, jg 
^SclSii^fg-r Sd; 5 tz.&mWM&(Dm? 3c b © a 
iH51ftbT, ^it'&M J P%Lit&M%: : Pf~t~ :: £> £>©£•[£ 
ffl-rn«, ^0D(e^^^«g)cT-^b^;k©?aj7&S* 
fTT^s. ^f#le, (wi±©ffl 

«w^iB^©iRie, u 

“ t'tsct iz^xmmmt% 50 


[ 0018 ] iiij/gifM^'. i&ffiftTcDm&'pwzgm 
ftSJBIS-r*■b©'tf*«#‘&tett. ^fgsq$Mle#5Si^ 
HIS^t-rSCt^T^. fi>ir©«»^©«/hjl» 
leasts c t^'T^s„ n>iE>^mw^m^n 

o leS^Ttt, (Autocorre la 

tion function) V^T®^TS©/0t^ff 

Sbbo #le> g^ibi, ffiTt^kl^sii'a-ie 
1S> g(Fluoresence C 
orrelation Spec t ros copy, K 
bT.FCS) £Sffl-r-S©d*$?£L^. FCSSI^fc 

nfc« 7 a —7 tgflSlg®^ t ©/NT T* U y T -fef— 
'>a >SfSled3ViTFC SSfiJ/Sbfcfg^ (Kinj 
o, M. v Rigler, R. , Nucleic Ac 
ids Research, 23, 1795-179 
9, 1 9 9 5) $#It5et^5. 

[0 0 19] FCS«-)SI/^fcPCR©^S©Br#gttld;. 

mm<v2m?)75'r?$:m^frm-&\zj$ 
t^T, ^©©^>/t^aStbT©±g#TSSdUTPte 
S3ttii-?*«3«bT, PCR&fTofcRlf, 4>&hPCR 

-y-T 9 t^s c t 

M bfco b^b, c©^bfc^iitt, ^SJJ^©hu 
te, ^69^«- : ?teM-&b*^ofeM3t^ ; ?€:^*-rs 
Xfl^'STafe-cfco f et?i fgHfl^ia, PCRfeled; 
D, ^'&©^lSi^ : f§P^*-rse:t? t ci:<. 1»«®» 
^&3£*-e**«r/k*:*feSS6leg8€r±»£>fco 
[0 0 2 0] FC S$*MfSgS©*BSld;, 0 2 le^ 
-To C©FC Siggli, 

mitm&mi tw«*»s©f[jtt&ai^-r*fc»©7^ b 

vj^7-ft 2 iiHffi^-^&««bTgSfflSif 
le «k S SrfT O T&fflf t i fc tt 7 5 7 it & fir 3 ^ ^ 

tS'lS^TO^So 

[0 0 2 1] 1 1 IS, 121 2 leSFc-TS 0 , Hit IT 

■&1 2 le$JclF/cX7T F ii57. 1 3Xle^#$-a:SC t 
T. ffi^Lle-fe^ K-t5. C©ggTlS. 4#le. «*© 
l&fflt^S/fe©. /^©^S^rl&iht'Sfc 
@©ll 4^X74" H^7X 1 3tleWtTSS t C 
©^ 1 4IS, ^f^b<lS, 

SfflMetx. a^tttjg7 I fitt$:iBifi#ief#e,ns„ [a 
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b, ®e7ti£©KM : £IS5±T'2>J;'5 ic, T 

«**£#* 1 1 HTf^X 1 3®#©# 

T^tt, 1 1 * -5 b* b tz 

%mv>xi 5^e*ut^ 4. ft*b\ 

H> ^WSU'C-fe<fclA. ^#!f®!Ct5V5Xtt. 1/>X1 

5 oi^>XT@KBS5e<JK:K18f$#a 1 1 

iK Sfc, Mia^l©MTi5I/-tF5g£4£H 
1 6 (i. 0 2t'H7JW> (Ar) d':t>b'—tf-£ffi 
fflbrvi***, WX.omm\z jsbx, i7'jyh>7^n' 

> (Kr-Ar) -f •£> b~if-, 'nU^AT^X (H 
e-Ne) l-—if—, •'n U X A# Fx-7A (H e - C 
d) P—£7c. S^iii 
®tl iC^lt^X^-r FTf^X 1 3 X 7 

1F#7X1 3 m.1 4 COM IB 

#©S-ffiIMFte> iK'SfciSUTiglLgfJj-fbbTt.i:!/^ 
[ 0022 ] i3tt, ®2 comtmm i 

itteAitfcS. 03 (A) tC*3HX. X7'fl*^7 
X 1 3£j?rJ£©BSPR (0tttFA=l. 2) b 

>X1 5 tO{£BM«fcJ:D, 2 otfjgjsfc 

sns. :0tMSfI®2 0(i, 03 (B) (Ctk-TJ: 

7 (c, snisctt. #'j^-Azm-^fzu—\fym<Dm& 
m-v\t*iia<n<z*tiitmm ^e±Tsc#7>Tci§RS 

-tLTM, GGDjjlS 1 ®^ 0 IS, 
ip-figibX, ^i±©fiSZtf^gWCJ:DM 
£*15. bCDipft:, ®/MIJ®2 0 !C*3W5®*frW£ 
tt. S3tt» ; f-©tt/J'a»&jiBiPU»5*/MSW®*KS 
T'b£<f5CAfcJ;D. «*ste*TJft 1 1 ■TcDfeSttifi 
£W©^7 l £:fr : TfCfi5!5t'5/T XStiCHSO. 1® 
■Cf-OCDm^^SriE^^J^-rsrot^bTI/^. 
[ 0023 ] ±mvtzm%Gomm<vmmi~m 

T'A, ]ft£#!&0f. imSg, ?Q98M£. 

EStaBB«4aiC^WllB-C‘*5. Jt 
»b&*JS©»llSfcXPVvrfc. ;£5S0*3©^£rjM£b;% 
WKHfcfcHX. SeJEPl1i6*:«W&4a#-r5. «*n 
±asbfc^Jso»i6T[±,- weegtbx. 

©«»#k:t, ®»«sisps trac^rxiteortg^ 

*>©&l£0Jl bfcrt*, BfcW^il!f#i¥$fl6 4 0 8 2 8A1^ 
£fI83SbXtd5gg£i&&U —©|*j 

nl$©Jitf*“g'*rl® ll^OT- tt%3 b >Xfr zmstxzu— 
i fit s 7 * - * '> > x pirn 11£ 5 jc o cuati-r 

tUdb FTf^XifC^TGite*, 

lfitISlE$aiE0^tC?II^XS5. Sfc, P CR+M CX 
ic *5 it 5 Hi® B# W 1*3 <DWfcr—9 © IS 0 Jj « > 3f ^it-f 
7 j^o-fc^ra R 3c,micS<3 * *i 

£-©-H*lt>*0#5„ 

[ 0024 ] etTc. -^mcommm^m.mx^Ai, a 
58^winsnjfiEfcia3t£n5ci*<, ^©xg 
(©so'ut, *mmviiimm<Dm$vmizfoUT&mu 50 
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[0 0 2 5] 

[*JS®] Rh o-:77d > Tfc.fc5 5 0 0 b pDNA© 
fgffittREXF C S «|feTjyj£ b£%##?©%& 

( 1 ) #^a?pcR©ms 
7 p 9d'v©qtfBfcpcRffl©jg-&«©waa 

2iIC#ii©7’5*-7 (Xy'fx 1 ; 5’ -GAT 
GAGTTCGTGTCCGTACAAOTGG- 
3’ > 77*72 ; 5’ -GGTTATC GAAATC 
AGCCACAGCGC—3 ’ . jfcfSilbXT-AItTX 
bXffi) £. 

>xmML7z2MM<Z)Xy'f v (R h o'— 75*7 1 > 
Rho-771'72, SSig (#) «) (t 

emplate) DNAi LT®^J;7A7 ■ 77 — 'X 
DNA (48. 5 kbp, 3. 2X10’Da, lbp 
= 6 6 0 D a) &^lCw'TJ:'5tta‘&-a-i:*aECJ: 
0. 2. 5UO#'J*7-i?Amp 1 iTaqGold 
” (PE Applied Biosys terns S) 
*5<fcr/0. 2 mM OdNTPttfet, 1 OmM T 
ris-Hcl, 5 OmM KC1, 1. 5mMOMg 
Cl„ 0. 0 0 1%-tf7^>, pH 8. 3ffll»2 
5 ix 1 TtCffgfnbfc. MM (XbXb-h) 
lng/25(iL-0. 1 f g/2 5 n LfflflflX^X. 
tz o X-*1«< 1. 9X10'~1. 9X10'^f/2 5 

U lcib^-ts. 

[0 0 2 6] P C RtcJ:5tii|g^©^ji 
±8E&£ilDNA©5 0 0 b p©»»e?!l£0€-r5PCR 
KjStt, xp^xABjfg^-y— t;i/ 3>h p— 7-—xs 
5ModelPC-700 (TXfy^ti® 
b, Sf, 9 6 0 CX15^W©»itiC7)^'ffiXSffl©Xb 
7 >*a^- hSrfT7.fc^C, 5 5t7 1»-M07P- 
'J 7 2 °CX 2 9 6 °CX 

l^&MttIiid5PCR7*^M5 0 HW-tt-f 
v frWce'mn i< tz. 

[0 0 2 7] (2) FCStiStatiSJSilSJROjaBt 

5 0-y-‘f^)l/©itl«S«©«»£, 1^1 (lOjiL) © 
M-mLab-Tek (ffig) 
(Nalge, Nunci±Si) _ttdk'dyrk >7’(c=fc 

v ^«j^3t^*&fir-r5«sta©F c ssn? 

c&5ConfoCor (i^S) (C a r 1 Z e i s s 
S) OK^CtyUt. ffl$4 0fg, MP^fcl. 2 
S:t't5^tlb'>7C - Apoc roma t (S5i!) 
(CarlZeiss® &A/*—ttyX±CDSm&W 
MlZttL-C7*—t)'>>XT ; g>'kz>lzLtZo T)Vzf>U 

—^-(Dmm^m^tzmi^mm^ (i#ra> ©k»^- 

w © mm s m <tz n> \z . * / ■t- *' x x ± tc ^# l 

fzim-£rwm®mm±iz$ & tzm&vxA-tfyx&m 
-tttz±x\ mm^^m&zxmffLtzc g©f 
C S ^S(c4oH5a/HIS?t 




( 6 ) 


fgm-v->yjuiiLTa-ys. > 6 

SUSlC«toT5fe«tt«-lfciC5, &tHflttfc©B £\ZM 

r*sottsB. «5. 2-r^o. 

0-1 X 1 O'" Ltg^fc, FCSitelfcftt;, ®m 

s^-tt*r4fp-^y;p«^cikfttJ;o. #bh&5*©l 

fc» 
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free) "7 (rpoly) 

□Si i; J; 0 life 2 tfc (Rigi 

er, R. 6, Fluorescence Spect 
roscopy, 13 — 24, In J. R. Lako 
wicz (Ed.), 1992 #flg) „ foil, r— f r 
ee.po ly=wo'''Df ree, po 1 yStfS = 


[oo2 8] (Dmwm?--?^-coMWi 

jaufiLhOU— 

X, -y- -y*— tf—^ 

K/hSV>R18HEM*©»£7Bj£U + 

S’^^liSTtHAO LTD5. J tcr>Vlk'J>‘ffi.mzi$l t-5® 

Tt^co^cco^atcjcD^is-scisnycm^fto*®! - 
^TiHfSn. 

KWjftj&Sttifc. abte£B«MM#:G (t) te, SMfl- 
•T-cD^i^^C (N) , 7 U— y“7d vraMjtffifWtffl (r 


wo/zo, CiT-yH#fi/7'f V©i(|-&, wo«(& 
tf,IS0S (m«) , 2 z ottffittfi. D f r e e 
SKDpo 1 ylZ^en j 6ti7V—<bffi&Z?7'1''?(DMiM 
10 fct$C)eifcT&-2>o 

SfcfcHWLTiA*. FCSK«t«T r -^»Wf4. #»?§* 

■ tfcsj tim7Ziy\Zx.—$—zf 

a if 7 A (EVOTEC BioSystems It. 7? 
ff-p /to 
[0 0 2 9] 

[* 1 ] 


Primer concentration 


V 

N 

Total 

Primerl (nM) 
(Rho-orimeriy* 

Prfmer2 (nM) 
(Rho-primer2>* 

Primer 

ratio 




800 

400* 

1:0.5 

0.30 

900 

120 

800 

40* 

1:0.05 

0.60 

90 

24 

800 

4* 

1:0.005 

0.52 

8 

2.1 

400* 

800 

0,5:1 

0.35 

863 

140 

40* 

80 

0 . 05:1 

0.21 

76 

8.4 

4* 

800 

0.005:1 

ND 

9 

ND 


[0 0 3 0] 


[» 1 ] 


<?«>=» 


r r 

1 


r 

n 

i-y 

/ » _ 

■+• 

y 


ll ,+ ^ 


[i+^i 

/ ,+5 **afeJ > 


[0 0 3 1 ] 717 httsmd, rfr 30 

ee (0. 17ms) ttpo ly (1. 98ms) (1 
— &M£>TtzSblz. i^LT^§. £c 
fe. ^liCtfcl^T, ate, liipI$tlfco — ¥3. 7WM~f 
7-I7-0M, btt, m*mmzi&rtz>m.?ttt- z ?-(D 

wit, ctt, mm±m 

“©OTSatn-^5 -7—©fiili^feM 

(y) ^?>§t#bfc) , dli, n—^5 >iSy5'f7 
— ra?Hj4t. e te. Non—Detected OtJttBttbfE 

[0 0 3 2] ail©!£Jg:te, C Rte&teS:/? 40 

47-t7 h©«*Jfc£ifc£T*fc*tefTofc^i»B» 
©ifeST'^^o 6ilD©7“5'd'Vtt, ![]-&. lng®ft 
Sira#fiETC, ^5471 : R h o— Zf^^f vtc^fbT 
3M0 (8 0 0 nM : 4 0 0 nM, 4 0 nM : 8 0 0 n 
M, 4 nM : 8 0 0 nM) , f-lt, Rho - 7 7 4 7 
1 : ^5472 (4 0 0 nM : 8 0 0 nM, 40nM: 

8 0 0 n M, 4nM: 8 0 0 nM) , S:f7. h bit. 5 
0+t'f i7)V(DP CRfflg, 1 0 

yXra±(Cir'y hSn, 1 #-RA F C STifttebit. i4 
HAl40'lJ7 c j;^7 l tilS40PllMl^;$-7K'|'o Rho77472 50 


( r f r e e = 0 . 164ms) raMHIfi^H^fWlilt— 
(SMradigp) „ 

[0033] P C R 5 0 4M 5? IMS. 77 471 : R h 
0 75472 (400nM: 8 0 0nM) CDgtft TtC*> 
te5, 70-Rho7747 (® 4 raptlPPTA'D-y h D 
fcEfelS) <b, ##ffcPCR;g»©@EfflMWR. tft«te 
^1T74'7M/T#f>tlfc. -f-l/T, 7'J“Rho7 
547r free- 0. 164ms ra36ISIfeft(;B#fifl, 2&. 

*B«3 nfcD N A©4fe3il£1tt^IHii!9«a«j©»R4sS 
4-ftftlr p o 1 y — 1. 98, y = 0. 6 b. IT, 5C 
iic^Afc„ fe-5— z>omm.v>zf)v 
■V—T'jtsif'f PMtfrltT&Z) feifcMStifc o c 
bT'tex—tS'teTRbTiP&lDtfb ISSteO. 16 9ms 
-CS-p/to 5 0 0 b pDNA (PCR7ny7 t) ©M 
3i4£*«piatteBffiM**ft^6tnfsn, t p o i y = 
1. 9 8msTc57fe (04OiaftR]T*7D7fL7ci 
$S) . craMtea^ Ffi4t^©MiIKi^ifc©ffl!mf+# 

fCJt-gxt, 5 0 0 bpft©DNAt-tbt. £©Jf5 

tc, ii'|i@^ttaE : t : 0WPimic4o(t-5^jt:^bJ:<^®: 
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[0 0 3 4] HcD^ff/fTil, rpoly, r f r e eR 
X$Stt7 4 yy-4 gE&fc/'lf 77 — CD 

&£«SU 7'J-t#fiL&/t7^^- (y) <Dtk%: 
mt iSCbfeo 7'J“ VlMf-T i7 71/ 

cofSTfe. 

WtCjcD. M%3<Dmt:nfeTZ>Z.tWnim~Z:$>-3rc (* 

1) . 7"vlVl : Rho77-f72^8 OOnM: 4 
0 nM©lf£-lCH, fo7;7iJ-77'fVtPCRfi^l 10 
©fcb (y = 0, 6) lUffiJcDfc&l&'ofc. 8 OOnM: 

4 0 0 nM077^f?--H;TH 5 0 0 bpfflg4SS 

ttffiO7“54"Ti:bcD*-&J:0 L?AL£t;A - 

5, 7'J-77<YO(a(S7 7^ 

7i’R’tfc^8 0 0 nM: 4nMTH Rho77'f^2 
0i»^pc Ritu 

feline. f< V 2 ©$J*£#/fc'll7&iffl#- 
&£*!, M»©£^S(18 OOnM: 40 nM©fcb©i,§ 
£-JcD *>&< ll&^-pfc. jffilr, Rhoy^Vl : IT” 
7iY2 77 4 0 0 0 nM : 8 0 0 nM, 40nM:8 20 

OOnM, 4nm: 8 OOnM, 6D^&7?H, P C RS 

yootkmmzo. 3 5ot x&-ot-, 

11, #*EB fcA ■1 y U ^-TIf- > 3 > CD ®) t) w tz 

[0 0 3 5] @5!t 5 0 0 bp, BF 

c s tjzsjeawsoai~, t**d-x7-';p*mmc®j{c 

<t -r&fc-s, 

5 iT'v-'f v-lbC&ll^#*m;P C RIt©7^n-X 

Ift»ftC±5lWti)WfS O-it-f CR 

fl£ ( 3 w L) £ 1 . 4 96T#P —xyjldCgSJObfc. 0 
5 (A) 11, xf-77A7uV-f FSfee,£b7l^iiSl=r, 

0 5 (B) 11, if y7A7ay7 
5. P~ > 1 : H a e IIITift'ffcbfc'l’X 1 7 4 '7—7j 
-, l/->2 i/MTl : Rho77fY2it 8 0 
0 n M : 4 0 0 nM, b—> 3 : :/5"f VI : Rho7 
■7d'V2J:b 8 0 0 nM : 4 0 nM, U— >4:77X 

71 :Rho77'f72tt 800nM:4nM. b— 

>5:Rho75771:77f72tfc 400nM: 
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^SbfiCJ:7>T*BtH3l5fc (0 5 (B) ) . 5 0 0 b p 
CDssDNA (s ingl es t randed) ttdf 
S Sills s DNA©$f:ft3SigH 
COMMTIidsDNA (double s tra 
nded) ©*-*l«k 0 Rho75f 

VI : V“v'1'V2th^4 0 nM : 8 0 0 nMS«4 n 
M : 8 0 0 nM©«£l::H, X7 7-t##S«n>H 

(is, —>5 — 7 ) . a»fc. 

77fvi : R h 077-TV2M8 0 0 nM : 4 0 0 
nM, 800nM:40nM, 8 0 0 nM: 4nMffli 
-gdcte, 5 0 0 b p rt> FW0JiKl7^tt)l±5*fco 
• : £CDffimZlt&l : 0. 0 5^5 1 : 0. 00 5 iC^ffc 
tSConSiK/* (15, L— >2-4) „ 

*s*n. Fcsasisi (*i) i&<—sci,&. 77 

4* VI : R h o 754 V 2 fcb/A 8 0 0 nM : 4 0 nM/A 

z.<v&Le>^&Liz&.mznfr<, ia«5o o bpott 

& (y=0. 6) ^flS©itcoJ@'&«t 0 
£>£» FCS^A-XitfcFA-PCRttffifittfi 
WiEWHStlBffittiS'SfiBfS^rUTVi*. Ac^fclO 
AtLCDS^ST, FA-PCRff. l^CFC SffliJ 

U tf—*tF A-P CRfcB5f5, F C S-TfaiJ^aiSfeAce., 7c 

[0 0 3 7] 1611 ^0J©±I3*SCD^*ii^S 
5%ll, 2 5 wL©£j&®4HC:fcll3PCRW©®JB£«ffl 
i#si. 9 x i o 1 ta >5 1. g^poM-rsefta-e-fc 

(1. 1. 9 

X 1 0 s IIJIH^ETJ, 1. 9 X 1 0 s 116fe#7ll5fJ, 1. 

9 X 1 0* HHEa^EP. 1. 9 x l 
30 1. 9X1 O'liattSHftEP, 1. 9 llMTlEPV^b 

f’) . Rh o7 M fd’V2C0gBffl||MicG (t) 11, 5 
0 if—VJHM* 7M%<n$MSLWtCDm'hUiz&m LTfiUffi 
wmm<D-jjfi\ ®6®^ibi) ic#ffb7c 0 ctin#s 
LfcRh o7"vd'v2©lfiPic*BSLT^3o SlifefiR 
tfFA-PCR®#f©g:ll5U lCdc-pTSt»b7co 
[0 0 3 8] 7 I ef+?ij^ici3it«mfe^©¥^mii, 

0 7 fllRL/'c,, ^DNA^c7)S-\©,##ll#lt*:^ 

oicco-r. x^co#sags.'5^«# 


8 0 0 nM, b—>6 : Rh o774v 1 : 771V2 
lb 4 0 nM : 8 0 0 nM, U— >7 : Rho 777 V 
1 : d'V2 1b 4 nM : 8 0 0 nM, |y—>8 : n 

>hn-jp (M777vftfflPCR) , l'—>9 : =i 
>ha—)U (Rho757v2) , n>bn — )U (Rh 
o777vitRho777v21;il,PCR) , 50 
0 b ptRh oXy^X 2<D&mt%:WXmL-fZo 5 0 
0b piRh o 77 -f VCOpslro^-r^flTcOVtA Fllv' 
nf7xy-M*W5, 

[0 0 3 6] 5 0 0 b p CDD-^5 >S7b7t> FllT^ 
T<73±l-&tl3UT, 

(15 (A) ) o P C 


40 


50 


#ftW®#tt G CD^Tll^ttltiJSfS&^-p it «, 0 8 11, 

5 0 0 0 b p CDJR^ (%) ^tkT 
Jc5 iCbfe^v 7T^0, 2 5 fiLff 1 0 2 ?5'e. 1 O 1 ^ 
^^T'W^BI-Cll, PCRSD0g4ii)«gflDNA» 

®iiiox2 5tiLf 

in 9 o fttsDN 

io5 o-y-d'^iH^iinrf 
h—h<b^®IH*^ffl77h— 
xTj^icaj-^bTi/^*! d©3Simn-t»-'f^jpici^lr 
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ots.v. ?m©w£ couth. +y-■rji-D-'rpji'm&Mz 
Tztiz^iT, femmfemmzmmit-rzz t**ass 

So 

[ 0039 ] nmmw. pcr 

©SJ&#d$£*®ftTSiconT, 2 0@©t«DNA 
^«•&•??fe. tftttn?g*i3f£T. 
?§^ih46fc„ 

nu\ 5««rt©»SDNA©^j±)i/^;ucs-e^:ft-r 

situ §it#x.5ns. 

-rftirsi«, narasctt. /tofci^f io 

©»SDNAtf#ffiT*»^T3*tftffli3ligT*aiU 

^ItSK^SlT^S. 

[0 0 4 0] 0 911 l&SPCRK^MO-tnf - 
ncouT, ^©rcs6©®-&«2 5 
iCi:P CRM<&CDi&^ (%) StRL fcfe©T&S. C© 
usicjtnu, #ja.«, wmmmm^i o s &±©#Ht 
©tg-&ic«2 

lO , ~lO‘0liT1i3O-tt1'i';K 1O ! ~1O'0 

$gBTU4 0iM;y;k i o’j&tfths o-y-d'y;k£ 

fc}«M±®K P C R^, ®DN 

A©3t*fcfiJffi'^rffiT?*‘5tS5®5n*. »C. «m!MP 

pcRiK^jn®af,ti 

idCJtoT, C 

o=toc, 

nrni im 5ui48c£2B-s (^Hsuir-rs) itm 

D, Slt^tSS. 

[0041] @10 «, 111 9 ©ifttey'—^ £:, §0£pB#© 
tfMDNAf&fticSDiUUfcIlt©. PCR+td'iUH&iC 
WtS P C R4iI$St^5 7T-^S. 

H, Mtit^2X10 1 #«LTHmi BffifOt 
ITtStl^IiWofc. Sfc, EI9©y-'-y£ 
#®-r5<fc. 2 X 1 0 ! #&bTUTfe5tM^igi:ftifflJ 
Tit-So 

[ 0042 ] f c s *jBv>fc«»ae^ ©ifctHtt. m& 

NASBA (Nuc le ic 
Ac idSequenceBasedAm p 1 i f i c 
at ion) FCSitt^Sn. Jfll?t't’CDH I V (H 
u m a n I mm unodef ic iencyVi ru 
s) ©s^lifr(cWi^i(£t&yj?£TS>S Z. izifittif'-itc. (O e 
hlenschlager, F. G>, Proc. Nat 40 

I. Acad. Sci. USA. 93. 1 2 8 1 1 -1 
2816. 1996) 0 I0NAS BASH PCR© 
^?£T&S;0b T 7 RNAjH'J ^7-bf. Mfe^PPSli, 
Stl'RNaseHtf^, 3^©fiO#ftTT. 2 z> 
0/74?t, yp-yt:bT|g7 1 f:®albfe!diJ^©-7''y 
^YtSMttS. cfcOIBWcC*?* (FCSiC<fcS*i 

APEX (Amp 1 i f i ed 
ProbeExtens ion) ^fg) by ;b— -fit* £>$K 
SStltbS (Walter, N. G.' £>. Proc. 
Natl. Acad. Sci. USA. 93. 1280 
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5-12810. 1 9 9 6) „ -g-tlT fe. JIIM^Ir] ( f o 
r w a r d) y"y-f w (reverse) 7? 

d* v • dry b©-fffilc, y”n — ft bT^Slffibfc^Jii 
©yy'fv^Mt-rs. icapexomth s 
E fiWMSro^r«i^2 6 +m ? Jimzmmzn 

So 

[0 0 4 3] fgsj#«, -tn6«e*©PCRtS^*W 
*FCSft©JB«£i**Siftfc. PCRi:*bTS3tt 

y y y uu? 

ito j e-L/T*« 2 o-y-'f ^;i/»ics«aieT©3e**<w 

3j5/t (Kinjo, M, Anal. Chim. Act 

а. 365. 43-48. 1 9 9 8) . C © IS Jg b Ti# 
r£(i=fci9, j fe-fe4>s&:ia©iti|ti-tf-d' y;H&aty >y , A®ii6 
^iCfflUSn*:#?, XE>*7ASfflbtPCRSW' 

fe>i4>S B o u n d/F r e e ftM'b'&Mb.^titco W. 
iC. CClCiz!i^fcFCSIC#TbUcFA-PCR;&ffi}£ 
«. y>«i?£©i: yJ8bSlt&E 
(c, sj^#frTTm^iibycy'Td'w©^-€^t:-r 
20 syyuTS>s„ 

[ 0044 ] K^^?fjf©d:'3ytffiyeyx 

>^>y*ics-o'ti)fcp c Rie*te^b(Mic«e$nTu 

S (He id, C. A. b, GenomeRes. , 

б. 9 8 6 - 9 9 4, 1 9 9 6, Livak, K. 

J. . PCR Method A p pi. , 4, 3 5 7- 
3 6 2, 1 9 9 5) o C©fel£ttrfjg££tlTUS7)b W> 

l. I'2®PCRy7-f? • 47-©fiHC, ifJsiiTai'X 
fcNA S B ASt^AP E XTifeirlFj b < , —0©T□- 
:/♦ y>—y>X©^C2g|g©e*3r^A/TUS. -fu 

30 — y©^'J rf&giSffHc&fcyTH, zf y-f w©^^15 

yiJi^Uf2:0^S@HyiJSr#x.sycUT^< , M4»ra^ 
(Tm) fe^jrrs&S^a&S. b^fe. Kt-tjy 

dryy—U/5 
—df© 5’ y y 1/7-t?fiH£KJ£*T-5. fey—y©i$> 
(Mynxp'Jb—>a>MS) *USJ- 

bTfge£*i 

TbS (Castro, A. £>, Anal. Che 

m. . 69, 3915-3920. 1 9 9 7) . 7DX 

n U b—~>a >aTtt##fcfi*«©S«E9!ISttaffl 
3fESUn<H. C ©#&«&** <bbT, ^»?^4 I Ti±2 
@ H © ok. % y“ p — y’ & i£b H b.T S o 
[0 0 4 5] FCSicSTbUcP 

CR*i6liI^J^-6»Sfe<tyi' 0X3 'J b--> 
3 >7±(Ci:fc^T. PCR©f|ig'|4 

»*©^d'y“ (Po 1 iyd'/tbliyi' 
y) , y’-yUTiByiJ. Rl>"S^f ; Hc?g<ft#TSo — 

F C SICSo'tUcFA 
- P C Rtty'7'f Tttstof STi?© 

PCRTyfed'iCTClCJt^tBJlSSo bh®. Jb-?> 
50 S9 P C R^ff tt F A - P C R©tfrC§l)l;t5fli* 
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Lfrb. RT-PCR (fg?PCR) CD=fc -5 

cDmu^m^ ze>%miz%s-rz z ttwm #3tsw 

nil—f@©ifaS4 , ©mRN A^STS £ t 
[0 0 4 6] ■¥ yAi'O-rbtfyy'f 

—tiip c Rmmty'y-i v tmmwfr e^iisns. 
b^ l* a*e. eiimai^®) 
tHSSSTISJRSn. S6tj(^l/7-if£8Sfflrf««£ 

sicFcstuigt® 
■y->y;najR(cffiWT?* o, ^niiii>7>*?iSii#A' 
-7^X©_kl::g<l'lll?&0. F C Ste#-/tS'|4T& 10 

sfcss. 

m js-r* b *>&©» y;m^aii©^fgu« <, i 

F C S 

D (*iS0S-m i $hh) , WAtiisslcJttaiE^^'j-— 

p C S 

^^©•y- > zfMtm.% \zsf )vmmmhm~mM \zm$t 
fctbfc. FCS«j&B*&WBbfcD. »£8 m&Mmis 
itv m*«. 0jR$n*:-y->7 r ;p»4«fctt< 

tiiH Ad'T'U^'d' 

if— ->a >7n-7iLTffl^5utTO5. fcb 
fc, FC SiPJJ^aiCiiiti-ti->^<£[HliR-r-5£'^J5:^ 

mi. a— 

tH3f55. £©3©11. FCSl«Pi®l0SKi£^e, 
T'S.^0 

[0 0 4 7] F C S H#*g»ttT& V . slffi 

ic-rs©-?. p cR+7>7“MttFc s^'gi-r-saij 

B®#l;:«fcS^-|5i©jBj£Hi 0 /iLfflf 
>7”;HT'fT-=.fcf»b JUmWlClll O'' 5 L©#^J(§?^b 
'KJl'm'VffiZt'Z.'t&tii? fe-5. b^b, PCRSU1/1 30 

[&©:£»£ ttt-^T, mm 

FCSIi«3tIf 

M£S^£:bTi><3, ^tB$l«**f#ib>X'±{c43< i 
in-s i t uPCRl;J;5#t»R 
N A4>D N A©/6Sleffl Vi-g, d ££o 
[0 0 4 8] 58®#li, PCR^©^!^/##^ 
lUSfsgffl bT, b^U i©HST 

11^< ©DNAi/j'l#tEt3ji'!) blu^m ^©d-pTl 
^nil, DNAfflitt«®yjHg&igTg < 
BittufcSo mmistitzFcsy : -^co^^)imwc.^^(o 40 
M££bUV>m'''fr£>fli%& l PlzftlfiT%{&cD 5 $.ft<DWtErf 
^ntf-s i 2 i&^^jhi^©!: 

•5&#'nHK!l'??-;$ i &3tS^tl-5. t>y£i& 

ttiftSiJBffWSt $ns«^tt. C O N T I V N 
(Max-P 1 anklns t i tuteffi ©=fc-5& 
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